The study conducted at Dambwa Forest Reserve in Livingstone, Zambia evaluated the perception of local people about joint management of the forest reserve in the area and if there had been improvements to the livelihoods of the community and the ecological condition of the forest following joint forest management. Generally, more people (68%) participated in joint forestry management meetings than in forestry activities such as forest patrol and prescribed early burning and the size of the household significantly influenced the involvement of community members in JFM activities. The results also showed that the social status of the local community members played a significant role in their participation in JFM activities with the forest committee member group being the most involved (57-61%). The perception of most members of the community was that there were neither monetary benefits derived from JFM nor any significant improvement in their livelihood following JFM. While there were high regeneration levels (10,000 saplings per ha) for all the species, among the selected commercial trees, only Pterocarpus angolensis, Baikiaea plurijuga and Colophospermum mopane had natural regeneration consisting of 118, 72 and 67 saplings per ha, respectively. Overall, 89% of the stems for the selected commercial species were less than 30 cm DBH; rendering them unsuitable for harvesting. It can be concluded that while the promotion of community involvement in forest protection and management contributes to regeneration of forest tree species, the communities did not perceive JFM as having improved their livelihood.
Introduction
In the past, forest management strategies were more concerned with conservation of forests and woodland at the expense of human benefits (Vandergeest, 1996) . Therefore, state ownership of forests in which the people were kept out of the forest was a dominant feature of forest management programmes in most African countries (Raphael and Swai, 2009 ). However, the majority of rural households, particularly in Africa, derive a wide range of products for their subsistence from the rich and diverse vegetation type (Chirwa et al, 2008; Sethi and Khan, 2001) .
It is not possible therefore to have the forests for exclusive use by the state alone and deny forestadjacent communities access to the forests (Lise, 2000) . The local communities, particularly poorer households, would continue to access and use the forest resource whenever available despite not having legal tenure rights to access the forest resources. In addition, the lack of local community participation in forest management has generally meant local communities have a negative attitude towards conservation efforts and the enforcement of conservation-related regulations (Obua et al. 1998 ). On the other hand, it has to be recognized that most forest reserves do allow local communities access for non-timber forest products.
The international pressure for sustainable natural resource management following the Earth Summit in Rio de Janeiro in Brazil in 1992 led to the recognition of the role of local communities in natural resource management and revision of policies in many countries (Jumbe and Angelsen, 2007; UNCED 2008) . Drawing upon common pool resource theory, it is assumed that forests can be better managed when forest users are involved in making and adapting rules that include; appropriate management strategies; monitoring impacts; and resolving the conflicts that arise from the management of natural resources (Ostrom 1999) . Participatory forest management (PFM) or j oint f orest m anagement (JFM) theref ore appears to be one of the solutions for reducing deforestation and alleviating poverty among the rural poor.
JFM is a strategy meant to promote sustainable forest management by encouraging the management or co-management of forest and woodland resources by the communities living closest to them supported by a range of other stakeholders drawn from local governments, civil society and the private sector (Blomley and Ramadhani, 2005) . Through JFM initiatives, communities are expected to manage their environment based on ecological principles, and benefit economically by becoming stewards of the forests and the lands that are close to them (World Bank, 2004) . The practice of JFM in recent times has been accepted as the way for sustainable management of forest resources. It is well documented that JFM provides opportunities for local people to participate in forest conservation and management, thereby contributing to improved status of forests and the well-being of local communities (Wily, 2002) .
The approach is based on the concept of involving the local people whose daily lives are affected by the operation of a forest management system in the forest management (Wily, 2001; PFAP, 2005) .
The Government of Zambia initiated a JFM arrangement to co-manage forest reserves with the involvement of forest-adjacent communities in line with the revised National Forestry Policy.
This was expected to reduce management costs, have a positive impact on the quality of forest resources and improve the livelihoods of local communities over time (GRZ 1998; ZFAP 1998; Murali et al. 2003; PFAP 2005) . The objectives of this study were therefore to (i) determine the perception of the local communities of joint forest management; (ii) identify factors that influence the community participation in co-managing the forest reserve; (iii) establish if there had been improvements to both the livelihoods of the community and the condition of the forest. (FD, 2003; PFAP, 2004 (FD, 2003; PFAP, 2005) .
Methods and materials

Study site
Methods
Household survey
A household questionnaire survey was the main tool used in the study. There were a total of 447 households in 11 villages surrounding Dambwa Forest Reserves. Based on this demographic data for the area, a sampling intensity of 25% was randomly selected to ensure that the households selected were a true representation of the population (Hetherington 1975; Turyahabwe 2006) .
Homestead in villages were scattered but grouped according to families. Sampling was based on sample frame showing names and respective numbers of each village and household. In order to choose the sample of households, each household was assigned a number and interviews were conducted with households whose numbers were selected (Babbie,2004) . Both qualitative and quantitative methods of data collection were used in the study. A combination of techniques (a household questionnaire, discussions with focus groups and interviews with key informants)
were used in data collection. The use of different techniques helped to triangulate the information generated (Bless and Higson-Smith, 2000) . represented. The discussions were conducted in a semi-structured manner to enhance discussion among focus group participants, and also to allow the researcher to ask questions to several people at the same time.
Forest regeneration
The five commercially valuable timber species were selected for study to determine their savannas (see Geldenhuys, 2000 , Shea et al., 1993 . In the main plot, all the woody plants of > 2cm diameter at breast height (DBH) were identified and measured and recorded. The 5 m radius subplots were used to assess the presence of saplings, seedlings, sprouts and woody plants of < 2cm DBH. The trees and shrubs of this category were counted, identified and recorded. Land use pattern and ecological condition of the forest reserve were noted during the study of regeneration. A total of 25 plots were established for the study. This number was considered sufficient for collecting data that could be inferred upon to describe this woodland type considering that the vegetation type is not of high tree species variation and abundance. The data were coded in an appropriate format for entry into the computer for processing.
Data processing and analyses
Descriptive statistical analyses and chi-square tests (Clewer & Scarisbrick, 2006) were conducted to determine the levels of significance between different social status groups on their perception of JFM activities and benefits of JFM. Two categories of vegetation data sets were analyzed in the study namely stems of DBH> 2 cm and those stems with DBH ≤ 2 cm to develop size class profiles at both stand and population levels using Microsoft Excel 2003. Those with DBH ≤ 2 cm were considered regeneration and data were collected in the 5m radius circular sample plots. In order to provide for enough space on the figures, the species names were abbreviated in a standardized manner (see Table1) Results
Participation in JFM programme
Generally, more people (68%) participated in joint forestry management meetings than in the other forestry activities. In addition, the size of the household significantly influenced the involvement of community members in JFM activities (p = 0.03) with the most participation being from households containing more than 7 occupants. The results also showed that the social status of the local community members played a significant role in their participation in JFM activities (p < 0.05). The study showed that the forest committee member group was significantly more involved (57-61%) in forestry activities than any other group (Table 2) . The social status significantly influenced the participation of individuals in forestry activities namely:
forestry patrols (p = 0.03), boundary maintenance (p =0.01) and prescribed burning (p = 0.03).
Community benefits arising from JFM
The study showed that forest user groups (71%) followed by forest committee members (50%)
felt that there were benefits following the introduction of JFM. On the other hand, most community members (73%) followed by traditional leaders (63%) reported that there were no benefits from JFM programme in Dambwa (Table 3 ). In fact, the majority of the respondents (79%) perceived the Forestry Department to be the major beneficiary under JFM, while 10%
perceived the members of the forest management committee to be the major beneficiaries. 
Perceived improvements of households and forest conditions
The community felt that there was no significant improvement in the general household socioeconomic condition in the study area as a result of introducing JFM with more respondents (68%) feeling that household conditions had remained the same following the introduction of JFM programme in the area. However, up to 51% of the respondents perceived that the illegal forestry activities had declined following the introduction of JFM. Additionally, more than a half of the local people interviewed (67%), irrespective of the age, perceived the condition of Dambwa Forest Reserve had improved following the introduction of JFM (Table 4) . Stand level assessment indicated a stocking rate of 219 stems per hectare (SPH) of different tree species for the class > 2 cm DBH of which 90% was < 30 cm in DBH (Figure 2) . The graph indicates an increase in stocking from 2.0-4.9 cm class to 5.9-9.9 cm class which is followed by a sharp drop thereafter. The classes that follow are characterized by fluctuation in stocking but with a marked drop in stems per hectare (SPH) with increasing diameter class. The stocking of individual population levels for the most valuable tree species varied from species to species namely: Baikiaea plurijuga (39 SPH), Pterocarpus angolensis (14 SPH), Guibourtia coleosperma (5 SPH), Afzelia quanzensis (3 SPH) and Colophospermum mopane (3 SPH). In terms of size class distribution, the results showed that up to 89% of the selected valuable species stocking rate were less than 30 cm in DBH. Pterocarpus angolensis and Colophospermum mopane had 100% of stems below 30 cm DBH, followed by Baikiaea plurijuga (90%), Afzelia quanzensis (67%), and Guibourtia coleosperma (57%) (Figure 3 ). Each 
Natural regeneration of Dambwa Forest Reserve
The results for forest regeneration assessment showed almost 10,000 saplings or seedlings growing per hectare. The most predominant species were Diplorhynchus condylocarpon (2,007 Africa that organising meetings appears to be the only activity that forestry officials seem to understand well when implementing participatory forest, although these meetings often turn out to be empty talk shows, without yielding local benefits. However, attendance of meetings dwindles over time due to lack of tangible benefits. In addition, meetings were considered to be less strenuous than physical activities such as patrols and forest boundary maintenance.
Other factors that affect participation in JFM activities in the study area include household demographic statistics: such as household size and social status. The results suggest that members of the local management committees (FMC and VRMCs) participated more (numerically) in JFM activities than other stakeholders. The higher involvement of committee members in JFM activities could be attributed to their commitment to the JFM project and to the fulfilment of their obligations as elected members of the management committees. Additionally, local management committee members had other privileges such as project bicycles, allowances during off-site meetings, authority and prestige. These privileges seemed to have compelled them to be more involved in JFM activities in order to retain their elected positions and continue enjoying these privileges. It is also possible that those who were elected in these positions would have been hardworking committed members of the society. However, it is equally important when such programmes are formulated that necessary precautions are taken to avoid electing only the more vociferous, visible, educated or wealthy members of local communities and excluding the poor and powerless who lack these leadership qualities.
Household sizes also had an effect on the local people's participation in JFM activities. The study showed that households with less than 7 members participated less compared to those with more than 7 members. This is probably because larger households are able to allocate labour and time among the occupants and participate in JFM activities to diversify their livelihoods strategies. Behera and Engel (2006) observed that smaller household sizes have difficulties in finding time for JFM activities because of family responsibilities such as domestic or other chores.
Sharing of costs and benefits under JFM
The majority of the people interviewed indicated that there were no monetary benefits accruing to them as a result of their involvement in JFM programme. This could be attributed to the fact that many people in the area do not obtain as many tangible economic benefits from JFM as they would like. There is thus a high expectation on JFM, as it is often the case in a rural poor setting.
It is also probable that communities considered benefits in monetary terms only such as through forest user groups but not the benefits that they derived from non-timber forest products. While this study did not establish the values of the NTFPs in Dambwa Forest Reserve, there were examples of NTFPs derived from the forest including firewood, fruits such as Schinziophyton rautanenii (Mungongo) which was used for oil extraction. Future studies should consider NTFPs as part of the benefits. Notwithstanding, Neumann and Hirsch (2000) have highlighted that research into the economic significance of NTFPs has not been particularly quantitative, complete or definitive. They argued that most studies describe, explicitly or implicitly, a favourable picture for the marketing of NTFP products. Thus in this case NTFPs benefits could have been equated to value in exchange, value in use, and indeed in future even payment for ecosystem services. Jumbe and Angelsen (2007) have argued that distribution of benefits between the state and local communities is a critical factor in JFM successes. Local communities would normally reject projects where opportunity costs of their participation are higher than the benefits (Bwalya 2004; Behera and Engel 2006) . This is true with the local communities around the Dambwa JFM area who are seemingly discouraged from active participation in JFM activities due to lack of equitable sharing of economic benefits. Others felt that their participation in JFM activities was being used as a form of cheap source of labor by the Forestry Department. It may be possible that from the communities' perspective, it was expected that JFM activities would result in social upliftment through the utilization of the previously denied forest resources and benefits accruing from their management efforts. On the other hand, the vegetation assessment showed that the forest is still not ready for exploitation of the valuable species as most of the forest is still in the low diameter class. It is therefore important that there should be good communication through the VRMCs and/or FMC that informs communities about the state of the resource and the implications for resource use. This is because local people forego some of their time and activities to participate in JFM activities, with the expectation that they would benefit in the process of their participation since participation of local community in JFM is considered as an investment from which they expect a reward (Coralie and White 1994; Dolisca et al. 2006, Jumbe and Angelsen 2007) . (Syampungani et al., 2011; Chirwa et al., 2008; Shackleton et al., 1998; Chidumayo and Siwela 1988; Grundy et al., 1993) . Hence, although agriculture was reported as the main livelihood activity of local people around Dambwa Forest Reserve, the forest reserve also plays a significant in the local people's livelihoods.
Perceived improvements of household livelihoods
Forest condition
Diameter Distribution
The results of the study indicated that there were few bigger trees compared to smaller ones for the species that were harvested (see Figures 2 and 3) . The absence of stems in larger size classes for timber species may be attributed to selective harvesting of such species when these species were prized as important commercial timber species. This is an indication of the impact of species exploitation (Peter, 2005) . Many studies conducted in the other parts of the ecoregion (see for example Luoga et al., 2002; Syampungani, 2008) have also shown low levels of mature timber species such as Albizia antunesiana, Pterocarpus angolensis and Brachystegia floribunda. The sparse distribution of larger stems has an impact on their regeneration potential (Syampungani, 2008) The results also showed that the harvested timber species exhibited a reverse J shaped size class profile. Size class profiles for species Baikiaea plurijuga, Pterocarpus angolensis, Guibourtia coleosperma, Afzelia quanzensis and Colophospermum mopane which were under timber harvesting indicate that timber harvesting has an impact on the regeneration of these species; implying that these species require larger gaps to regenerate and become established. In addition, m ost (89%) of the stem s f or the selected commercial species were less than 30cm DBH; rendering them unsuitable for harvesting. While there were high regeneration levels (10,000 saplings per ha) among the selected commercial trees, only Pterocarpus angolensis, Baikiaea plurijuga and Colophospermum mopane had some form of natural regeneration.
Forest Regeneration
Joint management of the forest reserve might have been the most likely contributing factor that led to increased number of observed saplings, particularly for Pterocarpus angolensis and Baikiaea plurijuga in the f orest. It i s theref ore possible wi th proper f orest protecti on and management to have sufficient natural regeneration in forest reserves as result of JFM. Nonoccurrence of Afzelia quanzensis and Guibourtia coleosperma saplings can be attributed to low stocking per hectare of these tree species. It is also possible that the few or the absence of larger trees of more than 30 cm DBH per hectare that were left standing in the Dambwa Forest Reserve for production of seeds in order to enhance regeneration may have had a negative effect on forest regeneration.
Evidence of large number of saplings per hectare in Dambwa Forest Reserve suggests that the forest protection and management activities conducted by the Forestry Department in collaboration with the local communities were effective in promoting forest regeneration. This would imply that even with low levels of participation by communities in strenuous activities, there was still a positive impact on the forest condition. Higher presence of seedlings or saplings is associated with reduced competition for light, nutrients and moisture. Therefore, distribution of smallest diameter trees in the forest reserve suggests that with proper management, the forest may have the potential to regenerate, permitting trees to grow into larger diameter classes.
However, in areas where other tree species remain in the canopy layer, saplings under the canopy may remain suppressed or eventually die (Werren et al., 1995) . The forest protection and management activities in this study included: forest patrols, early burning and boundary clearing and maintenance (Phiri, 2009) . The study has, therefore, shown that natural regeneration of tree species in the Reserve could be enhanced with effective forest protection and management through participation of local communities under JFM. Improved regeneration after protection from continuous illegal harvesting, overgrazing and uncontrolled fires (Damodaran and Engel, 2003) has also been reported in West Bengal where the Forestry Department organised the local communities into Forest Protection Committees to protect forests from illegal harvesting, overgrazing, fires and encroachment.
The majority of the respondents had the perception that the state of the Dambwa Forest Reserve had improved after the introduction of JFM. The improvement was attributed to the involvement of the local community in forest protection and management, albeit with low participation. The collaborative management and protection of the forest reserve resulted in reduced late wild fires, elimination of encroachment, and control of illegal and unsustainable harvesting of major forest products, which subsequently enhanced natural regeneration of the forest. While there is an appreciation of the improved forest condition, there is need to establish the reasons why communities felt that they had not benefited from JFM. This may be through a more detailed assessment of the so called not valuable forest products from the forest reserve.
Conclusion
Although JFM is viewed as an appropriate strategy towards supporting sustainable forest management and rural livelihoods in many countries, the community in the study area seemed to have associated benefits with economic (monetary) gains. However, the results showed that JFM seems to have improved the condition of forest through enhanced natural regeneration. It can therefore be concluded that while the promotion of community involvement in forest protection and management contributes to regeneration of forest tree species, the communities did not perceive JFM as having improved their livelihood. It is recommended that future assessments should include more detailed socio-economic analysis that also recognizes the important role of the so called non valuable forest products from the forest reserve: the NTFPs. In addition, future JFM implementation should clearly outline to local communities the mechanisms of benefit sharing.
